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1020020043586 %^ 'U^}- 2003/4/15 

im^^m] 0010 

[Xil^^Wl 2002.07.24 

G03G 

Color image forming apparatus and color image forming 
method 

[ggioi^^j 1-1998-104271-3 

[CH£|oi3E] 9-1998-000334-6 

I S # ^1 S e ^ a S ] 1 999-009556-9 

[^Sl OlSHS 

[ CH dl oi 3 H ] 9-1 999-000227-4 

[ 5 S ^1 2j ^ ^ S ] 2000-0028 1 6-9 

I^S^ 9gs:>ll CHOl.Min Ho 

[^eie^as] 561225-1029415 

[^aSiSl 440-330 

[^^] 4^S!A| §2}^ Sl:H^¥OHI^M 714-1804 

[^^1 KR 

9^s:?ll KIM.Kyung Hwan 

[^SiS^eim] 620307-1716115 

[^^eimi 449-840 
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1020020043586 



ax^: 2003/4/15 



[^^1 gejAi sszeixi m^bzm^EJixi 

109-602 

[^^1 KR 

I^S^i 9^fi:>ll KYUNG.Myung Ho 

[^eJ^^Sjs] 621120-1058236 

I^Sas] 441-390 

I^^] ^^M ^^=? ^MB 953-23 

[^^1 KR 

Oil °\m mB^A\ m ^=?mL\Q. cH^iei 

0I6H9 (ei) 

20 ^ 29,000 m 

iD\^m^^} 8 s 8,000 S! 

i^^^^&s] 0 a OS! 

l^MS^Sl 14 m 557.000 €1 

[mm 594,000 s! 

[^VAIWl 1. fi^^A1SA||Aj(SEa)_m 
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7l]Al^ ^^^S^^^^^^^^]^, ^^i^Pfl<=il ^€^^1-^ ^^^^}^ i^^-^^, 

E. 4 
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^^^^^^^^^^^] ^ ^e^-Sj-^a-^^^^j-'^ {Color image forming apparatus and color 
image forming method} 
[^^^ ^>^^> .^^] 

H 8^ ^el-SH Asq- ^^Bl-Sv-i Bl- ^l-§-^>o^ ¥^^^^^-i- ^^it!" ^ 

:£ 10^ ^^i-^^(Dg)4 ;^l2wl-oio^>,(v2)^ a7loil ^a] 

HOC . IIOM , HOY . IIOK, 210 , 310 , 410 ii^-H-^ 
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120C , 120M , 120Y , 120K , 220 , 420 ^ 

320 ^^'iB 

130C , 230C , 330C . 430C ^1 ^ ^^7] 

130M . 230M , 330M . 430M ^ ^^i^y] 

130Y , 230Y , 330Y , 430Y ^^7] 

130K,230K,330K,430K ^^ ^^7] 

140 , 240 , 340 , 440 

170,490 ^^-^"i 280 

380 480 ^^^^^^1 

VI ^llw]-o1t>|i V2 ;«ll2w>olo1>; 

<23> <^tii.^ o.^ ^^>^>^«J-^^ ol^^m "^^t!: 1^^^ 

^v^ufl^jofl ^A>^H ^^^^^^1-^ ^^7is ol-g-^H ^^^^^1-^ ^-^ 

» ^tVc}-. ^e-i2|-'^^>^^^^l<^l A>-g.£)^ -i-^^o.^ (Y;yellow), 
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^l-€Bl-(M;magenta), Al'^(C;cyan) ^ l:^(K;black) , ^^^^ ^7] 47H ^^i-^ £ 
Ml- 44 ^^^m 47)1^ ^^i-7l7> €A^l-t:f. 

^(single path)«J-^i!}- srVufsl i^^-^-M^ ^^^^fl^l* n^^ls^Vfe ^El3ll:i(multi-path)l3- 

<26> wf^ ^o], 2\ A^^i-o^ jg.uioii cfl-§-s}o^ 4^-^^(120C,120M,120Y,120K)3l- 

i^^-^^(110C,110M.100Y,110K) ^ ^^7l(130C,130M,130Y.130K)7l- ^wlsjol 9X^^ , 4 
4^^^(120C,120M,120Y.120B)^ ^4'tH(140)«Hl ^^*>S.-^ ^7] ^^MB. 

(140) ^^l-sl(150)<Hl 'U^^^J: ^S.^ ^7] ^^l-sl(150) ^ ^VM-^ ^ 

Al-'iHC 140)1- AH oil ^A>^eK 160)5^1- cfl^^l-J£^ ^^f^s]!^, ^7] ^Afl^e^ (160) 

5^1- ^4^B(140)s)-5) A>ols. -§-;^KS)7V o]^^4. 

<28> i^^-^^(ii0C)<^l ^l-^irCO^^sl 5}->^i-^ii<^ll Sfl^^l-^ ^o] 

(120C)<H1 ^A>5]oi ^^^4^v^ ^2^^, m^7l(l30C)<Hl ^-§-€ ^I^CO^Jj^i"^ 

£ui7> :^^4^ofl ^4s)c>i ^l^VCO-^^^ S-M^^ol 4%^^^1 ^^^=131, '^ui^ 
^o] ^A>>§E(i4o)^ ^>^>€4. cf^-^S, Al'?]:(C)^^^^ s^^^^7} h^%^ ^S.^^ 

'U^^ ^l^^^l ^ofl, ii^-^^(110M)ol nl-^Bl-CM)^^!-^ 5l-^^:e.<^l ^^3:>^ ^ 

■i: 4^^^^(120M)<H1 ^^44^^ ^-^^^1:4. ^e.^^, ^^i-7l(130M).ofl ^-g-^ n]- 
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S. ^-^f^cf. ic^-n-^ 110C5!^■ llOM^ i^^7flAl Ej-ol^j^ ;^H^o.^>^ ^A>^H 

(140)S ^l-^tCO-^^^ p>^eKC)^-^^^ #^Sl:£ 

^ ^t4. olsf o.^ "tS-f (Y) ^ l-^(K) ^A>^H(140)^ 

^Aj-sloi ^el-S-uisl-^oi ^'^^^cf. .^A>^H(140)sV ^A>^eKl60) 

AH» -^^Bl-^m -§-^l(S)oll ^^}^^, ^^^^-frbi(170)o1lAi <i4 <a-^oil o^^fl -g-;=^l(S)oll 

<29> Bl-sq- :y-^ ^l#3r|):i«^^5l ^7] ^A>iiB( 140)7> 

^^^S>H ^QriS}s[^o] ^A^£]t^. ^«J^si-^^ n^^^^ ol-^>7>^lol4. 

<30> ZLS^M-, Z^- ^^tfl^^ ^^11- iB^^H i^^7flAl B^-olPj^ 

#e1-«^li=1(slider)U-^ol ^4. 
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<33> 3£Al^ wl-<4 :y-ol, t}^}^ ^^H^(220), ^7] ^^JE.^(220)<^1 ^^V*]-^ ^} 

4^ i^^-B-bi(210). ^7] ^^J^^(220)<^1 <y^^>7fl ^A>tiH(240) ^ 5l^^> 

^ turret) (280)0] ^^]s\o] o^^cf. ^Vy] ^(turret) (280)^11 47fl^ ^^^Vy] 

(230C,230M,230Y,230K)7> 90°z]-£.s wfl^^l^^^H , ^7] ^(280)^1 90"' 
45^- 47fl^ ^^V7l(230C,230M,230Y,230K)7V ^^H^^S. ^^S.^ (220)4 tfl^^VTll 
^7] ^A>i§B(240)^ ^ol^ ^^e}5l-^j-^>^^^^lollAi A>^^>^ -g-^l(S)^ ^cfl^ojs^ ^ 

<35> >^l<^]:(C)€^i-7l(230C)7> ^^S.^(220):2l- i^fl^a^VS.^ Bl^(280)<^l sj^J^l^, t^-^- 
^(210)<H1 ^]''J■iO^^^ «fl^3:}^ ^^=^(220)<^1 ^Afsjo^ ^ 

^^^tbcf. ns^TS, ^^M(230C)<^1 ^-g-^ Al<y:(C)'^^j-2] £M7> ^^^^^Hl 
«.3)-3^1ol Alc^XC)-^^^ muii^^o] :?3-:^:^^(220)<^l ^^^5)31, ST^i^^ol ;^A>^H 
(240)^ 

<36> ^A>^tH (240)011 Alo>(C)^^>^ J^Msj-^^A^ol ^^5]^, p>^Bl-(M)^^l-7l(230M) 
7} 5^(220)4 cfl^^>:£^ ^(280)0] 90°5|^§]-J1, ii^-B-^(210)ol pME]-(M)^-lj 

2|-^^:a.<5fl ^fl'a-*}^ ^^H^(220)<^1 ^A]-*}a^ ^^^^^ 

^s^^, ^>a-7l(230M)'Hl =r-§-€ i^]-^E]-(M)^'^^ S.M7> ^^^'^oil ^1-^e|-(M) 
S.^^^o] 7^%^^(220)o]] ^A^s]ZL, ol S.ui5|-^ol ;^A>i§B(240)^ ^A>^cf 

<37> o] nfl, ^A>igH(240)<>fl ^^^E|<H AltKO-^^S] £ul^>^o^ ^ 

• ^^^(220)-^S.^El ^Al-^B(240)S ^A>S)7] A]^*]-^ P>^El-(M)'5^^^ SM^^^ 
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^^o] ^^^1 ^^^l^l-S^ ^A>iiH(240)^ ^€-^£1- aL^*>«^. it.^-B-^(210)-^S.-¥- 

<38> c]$^ ^o. <tS.-f (Y)5J|- 1:?«(K)^-^^<^1 cfl«fl^i3E wV^^H ^^>'iB(240)^> 

<H1 AloV(C), pMe^-CM), <iS.-f(Y), l-^(K)^ £H^^<il ^^Slol ^^^Sl^. oil- -g- 
^1(S)S ^A>eH ^^>Al^o.s>i^ ^^^^^ ^ Si^. 
• <39> £ 3^ ^efoli;-lHj-<^]oi ^el-^^^A^^^ll- 7112^^0.^ JEAltl: ^olc^-. 

<40> 3£A]^ H>s>l- ^o] 47floi ^^V7l(330C,330M,330Y,330K)7> ^^iiB(320)^ ^^«o^^ 

til]<i£l<>| SX^"^, ^^7] z]- ^^>7l(330C,330M,330Y,330K)l- ^i^^^^ ^^«oH^o. 
S ig-^^el-oji^Al^l^ (cam) (380) pmslo] ^trf. 
<4i> >^i-7l ^'^7l(330C,330M,330Y,330K)fe ^^^-l-e-i (331)7]- ^^^^(320)5^- ^7]:^^ 
(Di)^ ^JL o]^s)i^ aH^ls]^ ^cf. <^7lAi ^7l^>^(Di)^ ^^>#eiofl ^^s]o] 

^M(330C,330M,330Y,330K)7]- ^7l:?V^(Di)'?}:^ «^l^sl<H nflofl^ ^^7] 

(330C,330Y,330K)S^El ^^^B(320)S S.u-j7> -^^hs);^! ^^i::]-. 

<42> ZL&|i4, Sl-^^ rnfloll^ ?^(380)^ ^^7l(3E 3^ 230M)^ 

^'^i-l-ei(331)^ ^^'iH(320)^ ^^o] ^^7^{Dg)o] sj^s. ^^>7l(£ 3^ 

230M)1- ^^^§^(320)^^^ #e]-o]igA]^cl-. tc|-2l-A-l, /H^^a ^>q-s] ^>a-7l(£ 3^1 
230M)^^ ^^ol 7l-^5>cf . 

<43> ojsq- ^^^oj] o^^fl^ 7fl(380)^ ^^^^S. ^^^]^ ^-^S^ M^7l 

(330C,330M,330Y,330K)1- ^}^^ ^^^^S. ^^^1^(320)^^5. ^^o]x^X\f^ ^^-^ 
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Al<?>(C). i^V^EfCM), <iS.-f(Y), Sui^>^# ^A>^H(340)<^1 

<44> Heic^l, £ 2 ^ i 3^ ^^^^ ^E^sfl^aj-^o^ ^^1 '^l ^1 , 

(Dg)^cf 'iel oj^sli^S. Pl-^^C^-. ^S^Jl, ^l-i^o^ ^^>7l^ol 7^^B.^^ 

^J-^'iH^ ^^^^il(Dg)^ 7M^^ ^^1^l7l7l B\^M280)^ S]^A]7]7iq- ?fl(380) 

^ ^^^1^ ^^1-711- ^e^-olT^AlT^oj: tbrf. nl-e^-A^ b]^ (280)0] 14 ?fl(380)* ^^^1^1 
7] ^-^a.EK^l£^l)» ^>^*><^o> ^>7li4. ^^^^ -^^ ^-^^m 

<45> I1&IH.S- E^^(280)fi1 5]^ ?^(380)s1 ^h^AH] ^^ol ^A^^y^ 51)^ 
^ ^^D^, B-1^(280) Sfe ^^(380)^ ^-g^f-^^S- <?ltB ^-^^Kt^ISaDo] ^x^o] 

<46> ^ ^VTg^ .^7]^ S|ll*}7l ^-^S^i ^^7l7> 

*Sl-ol^ *H Cf^^ ^^7)0^ 2-^7V ^^nl]^l<4 ^^^^ 

9X^. 
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^^^fl^l^ll ^^m<=^ ^^^^^^ %^^^}^ i^^-^^; ^^^HHl SHI- ^^^1- 

^7] ^^fflx-flofl ^^^^ sui^^oi ^A>5)^ s.^t}^ tbcf 

^7] ^>S-l-2-i7> ^^ffl^l^q- ^>a-^J^^ ol^5)3E^ JL^SlTll tifl^] 
€ ^^7] ^ suil- ^-§-^]-Jl ^^715^ ^-a-lreioil ^liwl-ol 

<?l7l-sr>c.^ ^7] ^7l ^j^^HHl ^Ifl^ ^-fl^^l-^ :&ui7l- ^ 

•g-SlS^ *m ^^1; ^^3^^] «^7l2l ^>^^EH1^ ^l2ti>olol>,l. o]7}t}c^ ^ 

7l ^^^^-^ Sl'i7> oi^g^^v^ ^^1; ^7l >illtiV*^H>ioll o^Sfl ^ 

7l ^^^^^H] >a-7l ^1^1^ >^^i-^ ^^2^H ^^^^m ^^1; ^7] ^ 

^^B^1<^1 ^7l ^>««]-^fl^1S. ^AV^V^ 3L^*Vfe 3!}-^^ ^7l 

^A>*H ^^l^l^j-^S.-^ ^^^^^^ ^^^^>^ ^^-2.^ ^T=^. 
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<49> o]t} ^2:«fTSA-1 ^ ^x^o^ ^^^^ ^^1<^1» ^M]^ >^^^}7]S. 

<50> £ 4^ ^ ^-^oil 4€- ^e^-^^^^^^^J-^l^ •^^■€^1<^1* S^l^V 

<5i:i HA]^ «>5i}. :g-ol, ^^§>^ ^^^^(420)^1 <21^^<>)1 

JE.^ (420)5] i:fl^l-&|(470). (410) , 47]1al ^^7] 

(430C,430M,430Y,430K), ^A>»iE(44o), ge)^ ^^1(450) ^ (460)7> nj-^^^H 

^o.c]^ ^1-7] 47flo^ ^^7l(430C,430M,430Y,430K)<Hl ^#^>^ ^€^^^^1(480) 

7> ^>^5)<H SE^> -g-^KS)!- ^^*>fe ?HlH(495)i4, -g-^KS)* ^A>*iB 

(440)4 ^^^l^l^^i <5l^^l7l^ ^A>l.s](445) ^ >^l-7l -§-;^l(S)'Hl ^A>^ SMsl-^^ 
-g-x](S)o)] jL^VAl^lfe ^^^-^bi (490)0) n}^£|o^ 

<52> ^ ^Al<^lo]lAi^ ^^^nfl^l^Ai ^^^1 ^5^(422)^ 51^^<^1 #^(421)01 

^^JE.^(420)^ A>-g-§>ji tb^V^] ^^^S* ^}-%-^}^ ^£ 

7>^^>cf. >a-7l ^^(422)^ ^712^0.^ ::ie]-^H.(GND)5|<^ ^v^. ^7] ^^B.^ 

(420)^ ^1^^^ ^^S.7} ^^mB.^ ^<Ut}7\] 5l^*>4. 

<53> ^ ^Ajo^lollA^^ ^:^c^(420)^ ^<^t!- tfl^Al7l7l ^ ^fl tfl^l-£K470)l- 

^>^*}ul ^^4, ^^^^ ol-g-^l-fe tfl^7ll- Al-g-^>^ 7}^^}t^. ^7] 

l-sl(470)7> ^^^^(420)^ i2l^^4 ^#*H ^#^H ^^^^ 

(420)^ ^^'Sol •S'^^t!: 7}7]^^ tbrf. ^7] cfl^l-sK420)«^l 4«)1 ^^^^^ 

(420)^ 4^^^S. ^^4^ ^^>^ (+)^*> St^ (-)^*>'y ^ ^-2-^, ^ ^Alc^H]Ai 
(-)^^>« ^^^H (420)4 4^^<^1 ^^4S. tfl;5i4£S. ^c). 
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<54> i-:g-^i5j(4io)^ ^^*>fe ^^:^^(420)'^1 ^^>*>^ ^^'^^] ^ 

^^W. ^ ^^^-^l^ife i^^^^(410)^ 4-§-*>S.^ ^l^(C), 4^H^-(M), 

<55> cf^o.^ 4Z]- A]o].(c), p>^Bl-(M), «iS^(Y) ^ l-^(B) ^^*>^ 47fl5l 

^^M(430C,430M,430Y,430K)7> ^^H.^(420)5l iq^i^<^l ^^*H wpl^*^ SX"^ 

<56> £ 5^ i 4<H1 SA]^ ^^>7ls^- ^-^^^^^ll- SAltV 7flsf£olT:f. 

<57> £ 5<^1 iA]^ 44 ^o], z]- ^-^V7l(430C,430M,430Y,430K)^ ^^-^^ (420)oll ^ 

^^^^^S- suii- «^l-eK43i), ^7] ^^l-eK43i)<^l SMi- ^zj- 

^1^1^ ^lll-sK432), ^71 ^^l-en431)ofl ^^^^ S^S^ oj:^ ^^]t}^ 
(433) ^ -^M ^lll-BK432) ^ ^^>l-ei(431)S. J^Ml- ^^^j-^ (434)» ^4 

<58> ^7] m'^l-sl(431)^ ^11^^ Jl-?-^ ^(>] ^^o^S-S. 7>^ 

<59> cf^s] ^^7l(430C,430M,430Y,430K)» afl^lf-ofl ^ ^-^1-^1(431)71- 

^^:^^(420)S1 ^4V7^(Dg) ol^5]:£S. ^].c^o> ^r^. ^7] 

til^H^ ^^^^ £^«^H, ^ ^^I'^l'^l^ife ^^7l(430C,430M.430Y,430K) ifl<Hl>H (") 

<60> ^^^^^J-^l(480)^ ^'^>l-sl(431)o11 ;^ll«>olo1,^i(vi)<4 >^12W><^1^^(V2)1- 

^^S. ^l7H>o^, 11- si (432) oil ^134^1 ^^(V3)l- ^^^2^0.^ <y7l-t]:4. ^ ^"^^ 
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£ 2 ^ 3<H1 #2fl^ ^^^^^^^^'^^]^^ 

<H1 H^l^ e-1^(280)<*lM- S. 3o)l ?fl(380)3i}- ^o] 4^0^ ^^7] ^<^]^] 

^#^^1(480)<^1 ^^%^]U31)^] ^llw>oHi(Vl)5!l- :*ll2i3Hol>i(V2)* -^d^^-^ 

^7^(Dg)# 7j-:^s^ (420)21 ^l^ii^oil ^A^:^ ^^^^^ofl ^a}-E|ol ^^EjH^ 

*>i42l ^^7)2] ^-^v^eK43l)<^l^ ;^llwl-oio^>^(Vi)7> 9l7}^^. ^7] 

(420)21 SL]^^6\] ^A^^ ^^jatq- v^o].o> ^c^.. lliflo>c]. (_)^ tfl^^ S 

Al<^liAi^ ^litil-6l<H^(Vi)SAi ^^4^1^^^ jn^^olo^^^ ^^^1 oi7]-^cf, 
<62> ^71 ;^llw>oH^(Vl)fe ^^7j(Dg)2l 3.7], ^>3-jL-i-, ^ 31^^}<^ ^■ 

^^(optical density)<^l S.^]^'^, ^'^§s](431)^ ^^^^(420)4 

o]o] ^^>7^(Dg) tfl<HlAi ^ciB}.ji)7|. c^o^q. ^>^i-l-eK431)S^E:l ^^:^^(420)-^S ¥ 

<63> £ 6 ^ 5E 7^ ^l-z]- 2^-4 ^Hl-£ul A21- ^e1-£ui B# A>-g-*]-<^ 
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^ ^^tt S.^]^ n.^^c>M. o^7lA-l Vpp^ ^llHl-olo^^^o] ^3.-^-3f]3. 

(peak-to-peak) ^*?J-^ ^tb^. 

^^l-s1(431)<Hl ^>^3r>^ SM^l ^*1-^JE7> ^^^^ ^^jL-iro] ^o.p^, ^-i- 
¥^^^#7> ^fe ^^^£7> 0.1 ol§>7V ^^^i3(Dg)3l- ;^ll 

wl^^l-^ ^^^5^1=1-. ^^^^(Dg)^ 50~ 400i:fln a>o]oi]a-1 ^^*]-^ ^o] 

^^^^S^El ^^i-^^(Dg)^ a7l, m^Ji^. ^ ¥^^^^^ Jl^s^H ^li«l- 
olo^>z(Vl)# i^. s.^^ ^^:b^(420)^ cfl^^^^ 750l:B(V:Volt)S 

§>Jl. ^r^l-&|(431)<Hl <el7>5l^ ^ll«>ol<>|^(Vl)fe ^^2)-(square wave)S.A-1 3]^^^ 
^ 450V, ^4==rfe 2.0^S^1S2:(kHz)^ % ^ ^i^. a, ^lll-sU432)«>11 <y7]-Sl^ 
olcH^fi^ ^11 HH<H^(V1)4 -^^^^Hl 1- ^ Si^^f. 

;^l2w>olo:|i(V2)^ ;^liw>olo1>i(vi)^^ aVcfl^ ^^^i^CDg)^ -^^^ <=>] 
-^■i: ^mtb4. 4^ ^^7l5] ^'a-l-ei(431)<Hl^ ^l2wH<H^(V2)7> <?] 

7}S\^n, o]^ ^^s\^] ^^7]<=^] 4^-g-€ ^^H.^(420)<H1 

^^7lofl o^afl ^^:£^(420)^ ^^^^<H1 Sui7> 

4. ^71^-1, ;(|12W><=>H^(V2)S1 a7lfe ^^^,3(Dg)4^ ^n^^]^] ^-^^^s. ^^^4. 

S. 9fe ^>S-7,l(Dg)5l 3.7M nj-ef >ll2wH<H^(V2)S] 3711- ^^^l^l^A^ 
^y^^ ^^71^1 £ui7> ^^:b^(420)^ ^^'^^^S ^^i-3£)^ ^£1- 
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H^^^]^. ^ ^Al<^Hl^i^ ^4l-^^(Dg)c'l 150, 200um'?l ^^^] tfl 
*fl^i^> n^M7} 91^^, ^^^^(Dg)^ ^51-^1 ^l^^i ^^^ ^1-^ ^""^ 

<68> BEtb, £. 10^ ^^^^(Dg)^ 3.7]d\] tcj-e^- ;5ll2B><^l<H^(V2)sl a7ll- ^^Al^j^A-^ 
-a^^ ^^7)5^ ^>^i-^eK431)<^l ^^^^-^l ^Sj-^ ^^s] 

^1 €^7l^ ^^>l-£K431)o]l ^^£1- ^^t!" ^41- HA]^ 

<69> £.9^5. 10^1 ^^^43-^^-1, ^^7^(Dg)<^l tflefl ^17>S1<H<^> W 

;^12«1-<^1'H^(V2)^ H711- ^^tircf. ^ ^AlojloflA^^ o.^ ^^^l-^^^^^^^l^l^i 

^-§-7>^t!: 51-^-2. 'S^Sfe ^^^5. O.OS^SS. ^^^-^t^. ^7] 3E. 9 ^ £ 

lOi £Al^ ^^-^S O.03ol5->1- ^^^f^ ^^^^(Dg)4 ^I2w>olo]>?; 

(V2)» ^^tti^. :£ 9 ^ £ 10* ^^s^V^S. €^7,3(Dg)<^l 150/Mi'^l ^-f-^l ;^l2til-olol>^ 
^ ^ -300~+10V A>oloilA-l ^ ojji^ €^l-^,|(Dg)ol 200/zm'?l ;^l2ti>olo^>, 

^ -400~+OV 4<=>l'Hl>^i >5d^€ ^ ^ ^ ^1=1-. ;^l2wH^^(V2)fe ^7] 

(floating) ^BflS ^S. 7}^t}^:^. ^^^^(.dg)o] 
. ^7}^M ^S.^ ^12WM'=H^(V2)21 ^7]^ ^ ^ o^tq-. 

<70> :^l2wHc>1^(V2)l- ^^isVfe ^m^^ ^0^'^'=^] cfl^B # c1 i^, ^4. 

si'i^'g'^l ^^>35l7l ^^H^ (420)4 

(431) A>olo^ ^7]^^ 47l7> ^^JE^(420) ^>a-l-&l(431)i ^^^^ £i'i^ifl<^l 
-^i^ ^^^^ (cohesive force)^^ 7\:^o\ , o] ^7]^^ xfl7ll- 

^7]^(Ec)'^lel- ^Vcf. ^^^^(420)4 ^^>1-£K431) 4^1^ ^7l^J-o^ /-flyl^ ^ 
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^^^] 3.^, ^^^^^]iA31)^]^] 7^^3^(420)^5. ^fe n «]:tfl 

yj-^^s.^ sui^-^o] ^^^^€4. ^l2y><='l^i(V2)5] ^1-^3^(420)4 ^ 

.^l-e1(431) A>oio^ ^7l^sl >^fl7l7> -Ec4 +Ec aH7> s)^ ig^lflollA^ ^ 
^4. <^1€:^^ ^^^<^1 4*1-^, >ll2MH<H^(V2)ol 37]^ ^^3^<^1 ^^^^ 

^%^4-^^l, J&M^4 ^^1, ^^7,34 H7l, s.4f^4 ^^^il 
(Dg)^^ ^71 ^ si-i^^ wl-B-^d^, ^^-^35^4 i^^^^4 ^d^ ^ 44^1^1 

;^l3i3><=>H^(V3)fe ^^7H^ ^^^&|(431)S- ^^X\9]7] 

;^litil-^l^^(Vl)7l- ^7l-S|<>| ^^^^^^ ^^714 4l^^]U32)o\]^^ ^7>Sl 

Jl, ^]2^}o]o]:^(]i2)7} 9l7}^ ^^7l4 ;^111:&|(432)<^1^ ^7>44 ^fe ^o] w]-^2]^> 
4. ^«fl ^€^^^^1(480)^ £ 5<^1 fl><4 :i^^l^^(Sl)^ 

^41^(440)^ ^r}%^m420)^S.^B\ ^^S)^ 47]-4^-^^(C,M,Y,K) 

^ £451-^1-^ ^^S\7]] ^-g-s:H -§-4(5)5. ^A>Al^Cf. ^ ^4«^l<^14fe ^4^fl^l5.4 

^4^B(420)# A>.g-^j7 $jo.u|.^ ^AiH^^ 0.^2. 7>^e>4. ^4 ^4'i:^(440)4 ^ 
<^1fe ^4^^^^J^^1<^1 4-§-^^^ -§-4(8)4 m^^]^ ^44 <^1-S.4 ^<^> ^4. 

#4^^J-4(450)fe ^44^# 4^ ^. ^^3^(420)4 4^^<H1 ^^^1-^ S4 
1- ^14tb4. #s]^ ^4 (450)5.4 ^^4<=^1'=>)144 ^^1 ?]-^3^(420)4 4^^<='ll ^ 
#4^ ^sfl<^l3(45i)l: 4-§-^ %l-^4, °14 ^4 4^3^^(420)4 4^^<^1 

^#§H #4^ l-slS A>.g-^ ^ o;ti:f. 
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<74> psll^^^l^ ^aa>^o.s >ll^^^(460)» ^>-§-5l-i^, ^^:B^(420)^ 

^ ^^^^(420)^1 ^^^>7fl '^P^-^. 

<75> o]^]^ ^^^^ «>S>|. ;y-o. ^E^^^^^^^^^o^ ^t!: ^51-^^^ ^^1}-^* ^^t!:T=l-. 

<76> ^^^^^^^^ zl-^q- Aloi-(c), P>^El-(M). 'iS.-f(Y). l-^(B) ^ 

^7> ^"t^ ^-^5.^-1, ^ ^Ajc^lollA^^ Al^(C), l^V^EfCM). <tS.-f(Y), 1-^(B)S1 ^ 

<77> 1^;^^, cfl^l-eK470)<^l ^*fl ^^^^(420)^ ^^^^1 ^<^^tt tfl^S]:!!, 

i^^-^M(410)o11 Aloi-(c) s^^^M.<^ n^^}^ ^^^71- sl^^Vfe ^^^^ 

(420)^ ^^^51 ^:E.^a^1-^(421)<^1 ^4^^, ^o] ^A>^ ;^-1«J-ol ^dt^V^ 

t^^l-y ^^^1 H.^(422)^ ^tfi ^^^^(420)^ -f^i-^ ^*>7> HBl-;!^u|- 

^Vcf. 4e^.A-l :^o] ^A>^ ZL^^l ^^^l-^ A>ololl ^^^]-7> «s^Aj*H . o] 

^] ^^^^(420)^ ^^^<H1 ^^^^^] 

<78> ^^H.^(420)<^1 ^^*>^^i ^^^^<^1 ^^^71 (430C)<i ^e*>^. Alo> 

7l(430C)S] ^^l-e1(431)7> ^^^1-71 Al^j-^Vcf. o] nfl , i^nl^l ^^7] (430M.430Y,430B) 

71-^s-l-cl-. ^^^-^^^1(480)^^^^ Alo> ^>^7l(430C)^ ^^l-£i(431)<Hl ^llwl-olol>h 
(V1)7V 0171-^14. 

<79> a^V, Ai^sl^l ^T^^l ^'^7l(430M,430Y,430B)^ ^^#sl(431)oll^ ;5ll2w]-ol 
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tb^. S.ul7> q-p^^l ^>^7l 

(430M,430Y,430B)^ ^^l-sK431)<^l ^4 
<80> H^]^, ^7] ^]1^]<^^^^^ ^>a-^^(Dg)-i: 7}S.^^ ^^H^(420)5l ^ 

<8i> ^^S-^(420)S1 sj^ofl o^^fl A^oV^^o] :£i,-i5l-^ol ^A>itE(440)ofl 

^A>^H(440)S!f^ ^^^> SE^ ^#<a-^o]] o]afl su-l^^Vol ^A].itH(440)S- ^4^4. 

<82> Alo>A^^1-o^ £ui2l-^>ol ^A>^3 (440)0]] '^^^1 ^A^S)!^, 4^^^, ^-V^JbKM), 

'iS.-f(Y), l-^(B)>^-^^2] ^V^tb ^^^11- ^A>iiB(440)<^l ^^S]7fl ^ 

<83> ^Al->iH(440)<^1 i^H^-^S ^^1-5]^ ^s«(B)^>^^ ^^o] ^Al-i^H 

(440)sq- ^Al-1-£K445)7> cfl^^m ^l^i H^^l-^ -§-^1(8)^ ^^^] ^ 

A>ii£(440)Sil- ^A>l:2,K445)7l- tfl^^Vfe P]^^] £^^>£^ n>^flB(495)S.^Bl -g-:^l(S) 
7> ^^^t^. -§-^l(S)7> ^^mmUO)^ ^A>l.Bl(445) A>oll. ^H^t}^ ^5l-£ui^>^ 
^1 -§-^1(5)5. ^A}£li^, ^l^tH ^^^-^bi(490)<^lA-1 <i ^ <a-^oll 9]^ 
-g-^l(S)<Hl Jl^AjT^^ >^Efl7l (496)3. yfl^^o.^^] ^s]-5}->^>^A^ol ^^^4. . 

<85> ^^^V til-ij]. ^o] ^ ^Vrgo)] 11).= ^2l-5l->^^A^^^l ^ W^^ofl o]^].,^^ tq-^^ ^ 
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<86> ^^11, cf^o] ^^7] 71- 3L^^^o] ^efls] ^el-sl-^^^J ^^1 Ais]- ^o] ^ 

^^^1-711 ^^^^ ^ $Xo] ^^1^1 ^ ^4. 

<88> ^^^^ ^l-u^-o^ b^^-^^O^S. ^^^^ ^ 1^ <^Wel- 

711- ^51-^1^ 5l^Al.7l7l ^11: ^^1- ^3^^ ^ 7fl^Hl7> ^^^Cf. 
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1] 

^^^ri^m ^^>*H ^^^^^ ^^^^1-^ i^^-B-^; 

2] 

^71 SMfe wl^H^ ^^i^S *m 

3] 

^7] ^^2^0.5. 50~400jMm AVojo] o.^ ^].^ 
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I^^^J- 4] 

5] 

^7] ^^7^^ ^^^o.^ 50-400)^ ^V^l^il^i ^^51°^, 
[^^•t 6] 

^^^S.7} ^^^0_^ 0.0301^1-71- £l£^ ^^^S 
7] 
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8] 

tfl^^ ^^pfl^l^ S.^^] -a^^ s^^^&o\] cfl-§-^>fe ^^>*l-<^ 

7,3 '?]:^ Jl^^O.^ Hpl^ 4=^5] ^>^V71 ^ ^Ifl^ ^^^1-5] Muil- =^^^1- 

^ ^^7121 ^>a-l-eic»ll ;^11«H<H^1- 9l7m^ ^7] ^^^^^ -i-^H ^71 

^7] £ui7> ^^JE]H^ «r>^ 

^7] ^]ly3}o]o]^d]] o^^sfl ^>7l ^^^^^Hl ^7] A]^^ X^^o^ ^#^H 
^71 ^^ofl^lol] ^^^^ >^7l ^A>nfl^lS ^A>^>fe i^^m 

9] 
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^71 S-i-i^ "U^^^ ^W^}^ ^^-2.^ 

10] 

^7] ^^^^^ ^^^^S 50~ 400/:fln A>o]s s:>fe ^^^S ^^s}^^^ 
111 

121 

^^^7,1^ ^^^o.^ 50~400;Mn ^}o]S. t}x^ , 

I^^^J- 131 
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^n^^7} -^^^ 0.03ol^l-7> ^S.^ ^^S]^ ^^^S. S}^ ^5}Sl-^o^ 
14] 
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